The activities of all urea cycle enzymes (carbamyl phosphate synthetase, ornithine transarbamylase, argininosuccinate synthetase, argininosuccinase and arginase) have been determined in the liver of rats forcibly fed diets lacking in individual essential amino acids from amino acid mixture simulating to a casein. In general, these enzyme activities (units/g liver and total units/body wt) in rats fed the single essential amino acid-devoid diet decreased as compared with those activities in animals fed complete diet, but their decreases were not as large as those observed in group of all amino acid-devoid diet. The degree of decrease in these enzyme activities differed somewhat from each other in individual enzymes and each essential amino acie-devoid groups. In contrast, in rats fed the arginine devoid diet, the activities (total units/body wt) of all enzymes expect the case of arginase increased more than those in the group of complete diet. 
To elucidate in more detail the effect of protein quality on the urea cycle enzymes, we have investigated rats forcibly fed purified diets devoid of individual essential amino acids from amino acid mixture simulating to a casein. It was found that the lacking of individual single essential amino acids resulted generally in decrease of the all urea cycle enzyme activities.
EXPERIMENTAL
Male rats of the Wistar strain weighing 120 to 130g were used. The animals had been fed with a stock diet containing casein 25% for 3 to 4 days before the experiments were begun. Then, they weighing about 155g were fed a protein-free diet for 5 days, and fasted for 12 hours. At the end of this period, the forced-feeding of the experimental diets was begun by stomach tube.
Experimental groups were complete, single essential amino acid-devoid and all amino acid-devoid diets. The pattern of essential amino acids in complete diet was simulated to a casein,5) as shown in was stopped by adding 1.0ml of 0.5M HC1O4, and formed citrulline was determined in 1.0ml of the supernatant by the Ratner's method.8) It was observed that the addition of ornithine transcarbamylase was not necessarily required in this assay system, since the exogenous ornithine transcarbamylase was generally much less effective increase of the synthetase activity.
Of all the urea cycle enzymes studied, carbamyl phosphate synthetase was unstable. This enzyme lost activity when the liver homogenate was repeatedly freezed and thawed, but the homogenate stored in a frozen state was relatively stable. Therefore, the assay of this enzyme must be cautious. Hutchinson et a1.9) have observed that this enzyme activity of liver supernatant was very unstable. Activity in any of the other enzymes did not decrease when the homogenate was stored in a freezer for several weeks.
Argininosuccinase.
The assay medium consisted of 0.2ml of homogenate (10% solution), 0.1ml (20 units found in the complete group (100%). The urea cycle enzymes in liver of rats fed diet lacking in all amino acid were markedly reduced when compared with those of rats fed the complete diet. The degree of their decreases differed somewhat from each other in their enzymes. Argininosuccinase resulted in largest decreases (about 55%) among their enzymes.
Average decreases of all enzymes in group of this all amino acid-devoid diet was about 40% of the complete diet, regard less of expression of their activities.
It is also apparent that their enzyme activities tended to be lower in animals fed diet lacking the individual essential amino acid, except in the case of arginine.
How ever, the decrease of their enzymes in either groups of single amino acid-devoid diet were not as large as those observed in group of the all amino acid-devoid diet.
In these groups of single amino acid-devoid diets as well as the group of all amino acid-devoid diet, the response of each enzyme was observed some differences among five enzymes. Argininosuccinate synthetase tended to decrease relatively more than those of the other enzymes.
In rats fed diets devoid of of lysine, phenylalanine and histidine, this enzyme activity was decreased about 40, 46 and 55%, respectively, as compared with that of complete diat.
Argininosuccinase activity was also reduced about 45% in group of tryptophan-devoid diet. The decreases of other enzyme activities in these groups fed single essential amino acid-devoid diet remained within 30% of complete group. Average decreases of five enzyme activities in animals fed the diets devoid individual amino acids, were about 20 to 30% for units/liver, and were about 10 to 20% for total units/body weight, respectively. In general, the lowering effects of their enzymes in groups of histidine-, lysine-, tryptophanand phenylalanine-devoid diets were greater than those of other devoid groups.
In contrast, the activities (total units/body 23 ) also showed that the decrease of liver xanthine oxidase activity in rats fed the protein depleted diet was due to the decrease rate of this enzyme protein itself.
The increases of the four urea cycle enzymes except the arginase in rats forcibly fed the arginine-devoid diet are in agreement with the results of Schimke,24) who reported that when animals were fed arginine-free diet the activities of the enzymes involved in arginine biosynthesis were significantly increased but arginase activity was unchanged. This suggests that the increment of enzymes concerned with arginine biosynthesis in urea cycle is necessarily high. 
